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Question #: 1 


1D: 50828 RJ is an 82-year-old male newly diagnosed with a proximal deep vein thrombosis (DVT) in his left leg. 
RJ presented to the hospital with severe pain, swelling, and redness in his left leg. His entire left leg 

was swollen and was tender when palpated. Pitted edema was also present. RJ reported no shortness 

of breath or chest pain. His creatinine clearance is 84 mL/min. RJ's past medical history is significant 

eee for epilepsy, hyperlipidemia, and congestive heart failure. RJ's medications include phenytoin 200 mg 
QAM and 400 mg QPM, lorazepam 0.5 mg q4h PRN for seizures, rosuvastatin 20 mg daily, bisoprolol 
2.5 mg daily, perindopril 2 mg daily, and furosemide 40 mg BID. RJ has no known medication 
allergies. 


Corect 
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Which of the following anticoagulants would be a safe and effective choice for RJ? 


Select one: 
Apixaban % 
Dabigatran* 
Dalteparin 7 
Rose Wang (ID:113212) this answer is correct. 
Dalteparin does not interact with phenytoin and is a safe and effective option for RJ. 
Edoxaban * 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To identify common drug interactions with anticoagulants used for the treatment of venous 
thromboembolism (VTE). 


BACKGROUND: 


Treatment options for venous thromboembolism (VTE) include oral and parenteral anticoagulants. The same 
pharmacologic treatment options are used for both deep vein thrombosis (DVT) and pulmonary embolism 
(PB. Parenteral anticoagulant options include low molecular weight heparins (LMWHS), unfractionated 
heparin (UFH), and fondaparinux. Oral anticoagulant options include warfarin and direct oral anticoagulants 
(DOACs). DOACs include rivaroxaban, apixaban, edoxaban, and dabigatran. 


Rivaroxaban, edoxaban, and apixaban are metabolized by CYP 3A4 and are substrates of the P-glycoprotein 
(P-gp) transporter. Dabigatran is not metabolized by CYP enzymes, but is a substrate of the P-gp transporter. 


Therefore, potent inducers of both CYP3A4 and P-gp (e.g, phenytoin, rifampin, St. John's Wort) can reduce 
drug exposure and consequently reduce the anticoagulant effect of DOACs. 


RATIONALE: 
Correct Answer: 


* Dalteparin - Dalteparin does not interact with phenytoin and is a safe and effective option for RJ. 


Incorrect Answers: 


* Apixaban - Phenytoin is a potent inducer of both CYP3A4 and P-gp. Concurrent use of apixaban with 
potent inducers of CYP3A4 and P-gp results in reduced anticoagulant effect. 


* Dabigatran - Phenytoin is a potent inducer of both CYP3A4 and P-gp. Concurrent use of dabigatran 
with potent inducers P-gp results in reduced anticoagulant effect. 


+ Edoxaban - Phenytoin is a potent inducer of both CYP3A¢ and P-gp. Concurrent use of edoxaban with 
potent inducers of CYP3A4 and P-gp results in reduced anticoagulant effect. 


TAKEAWAY/KEY POINTS: 


Question #: 2 


ID: 50936 
Correct 
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Question #: 3 


1D: 50877 
Correct 


Y Fag 


Potent inducers of both CYP3A4 and P-gp (e.g. phenytoin, rifampin, St. John's Wort) should be avoided with 
DOACs due to the risk of reduced anticoagulant effect. 


REFERENCE: 


[1] Thrombosis Canada. DOACs*: Comparisons and Frequently Asked Questions. Thrombosis 
Canada, https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&guidelD=COMPARISONOFNEWORALANTICOAGULA 

[2] Servier Canada Inc. Lixiana. Updated January 5, 2024. https//pdf.hres.ca/dpd_pm/00074083.PDF 
[3] Bayer Inc. Xarelto. Updated April 17, 2023. https://pdf.hres.ca/dod_pm/00070466.PDF 

[4] Pfizer Canada, Eliquis. Updated October, 7, 2019. https://pdf hres.ca/dpd_pm/00053440,PDF 

[5] Boehringer Ingelheim Canada Ltd. Pradaxa. Updated March 23, 

2020. https://pdf.hres.ca/dpd_pm/00055504.PDF 


The correct answer is: Dalteparin 


Which of the following is a contraindication to dabigatran use? 


Select one: 
A patient with a history of GERD ® 
Age over 75 years X 
Patients with a history of heart attack X 
Creatini li v 
(CrC)<30 mL/min Rose Wang (ID:113212) this answer is correct. Dabigatran is 


contraindicated in patients with CrCl <30 mL/min. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify contraindications to dabigatran therapy. 


BACKGROUND: 


Dabigatran is an oral anticoagulant, which works by directly inhibiting thrombin. Dabigatran is indicated for 
preventing venous thromboembolic events (VTE) in patients who have had total hip or knee replacement 
surgeries, treating VTE, prevention of recurrent VTE, and preventing stroke and systemic embolism in patients 
with atrial fibrillation. 


Contraindications to dabigatran include patients with CrCl < 30 mL/min, clinically significant active bleeding, 
patients with lesions at risk of clinically significant bleeding, a combination with strong P-glycoprotein 
inhibitors, a combination with any other anticoagulant, patients with prosthetic heart valve(s) requiring 
anticoagulation due to the valve, patients with a known hypersensitivity to dabigatran, and pregnant or 
nursing women. 


RATIONALE: 


Correct Answer: 


e Creatinine clearance (CrCl) < 30 mL/min - Dabigatran is contraindicated in patients with CrCl < 30 
mL/min. 


Incorrect Answers: 

+ A patient with a history of GERD - This is not a contraindication. 

+ Age over 75 years - This is not a contraindication. 

* Patients with a history of heart attack - This is not a contraindication. 
TAKEAWAY/KEY POINTS: 
A renal function of CrCl < 30 mL/min is a contraindication to using dabigatran. 


REFERENCE: 


[1] Boehringer Ingelheim. Pradaxa. In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: Creatinine clearance (CrCl) <30 mL/min 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


PW is a 41-year-old female presenting to the emergency room with a cough, shortness-of-breath at 
rest, and wheezing. PW tells her physician that these symptoms started this morning, but 2 days ago, 
she started to experience significant pain and swelling in her left calf. She didn’t seek medical 
attention regarding the leg pain because she assumed she had just “pulled a muscle”. PW also tells 


Question # 4 


1D: 50878 
Correct 


Hag 


Send Feedback 


ner pnysician tnat sne returnea nome trom a iong 12-nour airect Tignt trom 1oKyo ¢ aays ago. FW 
has no known medication allergies. Her height is 168 cm and her weight is 55 kg. Her creatinine 
clearance is 80 mL/min. PW smokes 20 cigarettes per day. Her current blood pressure is 118/78 
mmHg and heart rate is 90 bpm. She is hemodynamically stable. Her current medications include: 
hydrochlorothiazide 25 mg daily, Yaz® (3.0 mg drospirenone/0.020 mg ethinyl estradiol) 1 tablet 
daily, sertraline 100 mg daily, bupropion XL 150 mg daily, and vitamin D 1000 IU daily. PW is 
diagnosed with a pulmonary embolism (PE). 


Which of PW's medications is most likely to increase her risk of venous thromboembolism (VTE)? 


Select one: 
Bupropion * 
Sertraline X 
Yaz® (drospirenone/ethinyl v s 
egtrSchol) Rose Wang (ID:113212) this answer is correct. Estrogens, such as 
those present in combined oral contraceptives, can increase the risk 
of VIE. 


Hydrochlorothiazide % 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify drugs that can increase the risk for venous thromboembolism (VTE). 


BACKGROUND: 


Several medications are associated with an increased risk of VTE. These include estrogens (e.g. hormonal 
contraceptives, hormone replacement therapy), selective estrogen receptor modulators (e.g. tamoxifen, 
raloxifene), heparin (heparin-induced thrombocytopenia) and chemotherapy agents. 


Estrogens are thought to increase VTE risk by increasing production of clotting factors (e.g. factor VII, factor 
X) and fibrinogen and decreasing the levels of endogenous anticoagulants such as protein S and 
antithrombin. 


RATIONALE: 


Correct Answer: 


+ Yaz® (drospirenone/ethinyl estradiol) - Estrogens, such as those present in combined oral 
contraceptives, can increase the risk of VTE. 


Incorrect Answers: 
e Bupropion - Bupropion is not known to increase the risk of VTE. 
© Sertraline - Sertraline is not known to increase the risk of VTE. 


e Hydrochlorothiazide - Hydrochlorothiazide is not known to increase the risk of VTE. 


TAKEAWAY/KEY POINTS: 


Several medications are associated with an increased risk of VTE. These include estrogens (e.g. hormonal 
contraceptives, hormone replacement therapy), selective estrogen receptor modulators (e.g. tamoxifen, 
raloxifene), heparin (heparin-induced thrombocytopenia) and chemotherapy agents. 


REFERENCE: 


[1] Witt DM, Clark NP, Vazquez SR. Venous Thromboembolism. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 
Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 
[2] Rosendaal FR, Helmerhorst FM, Vandenbroucke JP. Female hormones and thrombosis. Arteriosclerosis, 
Thrombosis, and Vascular Biology. 2002;22(2):201-210. doi:10.1161/hq0202.102318 

[B] Abou-Ismail MY, Citla Sridhar D, Nayak L Estrogen and thrombosis: A bench to Bedside Review. 
Thrombosis Research, 2020;192:40-51. doi:10.1016/j.thromres.2020.05,008 


The correct answer is: Yaz® (drospirenone/ethinyl estradiol) 


Which of the following options is most appropriate to start immediately for treatment of PW’s pulmonary 
embolism (PE)? 


Select one: 
Ticagrelor % 
Dabigatran® 
Edoxaban X 
Apixaban v 


Rose Wang (ID:113212) this answer is correct. 
Apixaban is a fast-acting, direct oral anticoagulant (DOAC) indicated for treatment of 


rE 


(correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thromboses (DVT) & pulmonary embolisms (PE) 


LEARNING OBJECTIVE: 
To understand pharmacologic therapy options for pulmonary embolism (PE). 


BACKGROUND: 


Initial treatment options for venous thromboembolism (VTE) must provide an immediate anticoagulant 
effect. The same pharmacologic treatment options are used for both deep vein thrombosis (DVT) and 
pulmonary embolism (PE), Parenteral anticoagulant options include low molecular weight heparins (LMWHS), 
unfractionated heparin (UFH), and fondaparinux. Oral anticoagulants with a quick onset of action include 
rivaroxaban or apixaban. Warfarin alone is not an appropriate choice for initial VTE treatment due its slow 
onset of action. Warfarin must be initiated concurrently with a parenteral anticoagulant for at least 5 days 
and until international normalized ratio (INR) is at least 2 for a minimum of 2 days consecutively. Edoxaban 
and dabigatran are effective options for ongoing treatment, but require 5-10 days of treatment with a 
parenteral anticoagulant (e.g. LMWH) prior to initiation. 


RATIONALE: 
Correct Answer: 

* Apixaban - Apixaban is a fast-acting, direct oral anticoagulant (DOAC) indicated for treatment of PE. 
Incorrect Answers: 


e Ticagrelor - Ticagrelor is an antiplatelet, not an anticoagulant, and is not indicated for the treatment 
of PE. 


Dabigatran - Dabigatran is an effective ongoing treatment for PE, but requires 5-10 days of initial 
treatment with a parenteral anticoagulant. Therefore, it would not be an appropriate choice for PW 
right now. 


Edoxaban - Edoxaban is an effective ongoing treatment for PE, but requires 5-10 days of initial 
treatment with a parenteral anticoagulant. Therefore, it would not be an appropriate choice for PW 
right now. 


TAKEAWAY/KEY POINTS: 


Oral anticoagulants with a quick onset of action used for the treatment of PE include rivaroxaban and 
apixaban. 


REFERENCE: 
[1] Pulmonary Embolism (PE); Treatment. Thrombosis Canada. Updated: Dec. 13, 2023. 
https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en-ca&guidelD=44, 


[2] Stevens S, Woller SC, Kreuziger LB, et.al. Antithrombotic Therapy for VTE Disease: Second Update of the 
CHEST Guideline and Expert Panel Report. CHEST. 2021;160(6):2247-2259. 
doithttp://doi.org/10.1016/j.chest.2021.07.056 


The correct answer is: 


Apixaban 
Question #: 5 
1D: 50803 PW’s physician has decided to initiate rivaroxaban 15 mg BID for 3 weeks, followed by 20 mg daily. 
Grat 
wis Which of the following is FALSE regarding rivaroxaban? 


Send Feedback 


Select one: 
PW should be counselled to take rivaroxaban with food * 


Rivaroxaban does not require initial treatment with a parenteral anticoagulant X 


PW's dose should be reduced since her {v 
weight is under 60 kg Rose Wang (ID:113212) this answer ts correct, 


Rivaroxaban does not require dose adjustments 
based on weight. 


Routine lab monitoring for anticoagulant effect is not required % 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To understand characteristics of anticoagulants used for the treatment of venous thromboembolism (VTE). 


BACKGROUND: 


Treatment options for VTE include oral and parenteral anticoagulants. The same pharmacologic treatment 
options are used for both deep vein thrombosis (DVT) and pulmonary embolism (PE). Parenteral 
anticoagulant options include low molecular weight heparins (LMWH), unfractionated heparin (UFH), and 
fondaparinux. Oral anticoagulant options include warfarin and direct oral anticoagulants (DOACs). DOACs 
include rivaroxaban, apixaban, edoxaban, and dabigatran. 


Side effects common to all anticoagulants include major or minor bleeding. Consequently, drug interactions 
common to all anticoagulants include medications that increase bleeding risk (eg., non-steroidal anti- 
inflammatory drugs (NSAIDs), selective serotonin reuptake inhibitors (SSRIs), P2Y12 inhibitors). 


Characteristics of oral anticoagulant options are compared in the table below. 


Warfarin Rivaroxaban Apixaban Edoxaban Dabigatran 
Direct factor Xa Direct factor Xa Direct factor Direct thrombin 
coccio Manaia inhibitor inhibitor Xainhibitor inhibitor 
Yes; use for 
Parenteral _| Yes: overlap atleast5 5-10 days Yes; use for 5-10 
anticoagulant | days and until INR = 2for2 No No before days before 
required? 2 days starting starting dabigatran 
edoxaban 
crcl <15 crcl < 15 crcl < 15 
mUmin: AVOID mL/min: AVOID mL/min: 
AVOID 
Severe renal No adustment CrCl 15-29 CrCl 15-29 CrCl = 30 mL/min: 
impairment , mL/min: no mUmin:no CrCl 15-50 AVOID 
adjustment adjustment mL/min: 
(caution - limited (caution - limited reduced dose 
data) data) (30 mg daily) 
E EE Yes; INR No No No No 
monitoring 
Unique side | Purple toes/fingers, hair ae 


effects loss, skin necrosis 


P-gp inhibitors, P- 


p 
Eee gp inducers 


P-gp & CYP 3A4 inhibitors 
inhibitors (e.g, P-gp 
ketoconazole) P-gp & CYP 3A4 inhibitors, P- 


CYP 209, 34, 142 
inhibitors or inducers, 


amiodarone, vitamin K rich PPIs (may reduce 


Interactions | foods (e.g, leafy greens), barasta. peee *feacy-use 
acetaminophen (> 1 g/day), cautiously), 
CYP 3A4 rifampin, 3A4 inducers 
antibiotics, antifungals, antacids (may 
inducers phenytoin, St. 
alcohol Y reduce efficacy - 
John's Wort) 
separate 2 hours) 
10 mgBIDx7 
days, then 5 mg 
15mgBIDx3 
: Individualized to maintain BID (can 
Dosing AROS mates 20 consider 25mg 629 daly 150mg BID 
ui BID after 6 
months) 
158 20mg bese Reduced dose 
Other tablets must be dan) > ea (110 mg BID) if= 
taken with food y ‘SMT 80 years old 
<60kg 


RATIONALE: 


Correct Answer: 


* PW’s dose should be reduced since her weight is under 60 kg - Rivaroxaban does not require dose 
adjustments based on weight. 


Incorrect Answers: 


* PW should be counselled to take rivaroxaban with food - Rivaroxaban 15 mg and 20 mg tablets 
must be taken with food for optimal absorption. 


e Rivaroxaban does not require initial treatment with a parenteral anticoagulant - Rivaroxaban is a 
fast-acting, direct oral anticoagulant (DOAC), and does not require initial treatment with a parenteral 
anticoagulant. 


* Routine lab monitoring for anticoagulant effect is not required - Routine lab monitoring for efficacy 
and safety is not required with direct oral anticoagulants (DOACS), such as rivaroxaban. 


TAKEAWAY/KEY POINTS: 
Rivaroxaban does not require dose adjustments based on weight. 


REFERENCE: 


[1] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


Question #: 6 


1D: 50885 
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Question #: 7 


[2] Thrombosis Canada. DOACs*: Comparisons and Frequently Asked Questions. Thrombosis Canada. 
https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&guidelD=COMPARISONOFNEWORALANTICOAGULA 

[B] Servier Canada Inc. Lixiana Updated January 5, 2024. https://pdf.hres.ca/dpd_pm/00074083.PDF 
[4] Pfizer Canada. Eliquis. Updated October, 7, 2019. https://pdf.hres.ca/dpd_pm/00053440.PDF 

[5] Boehringer Ingelheim Canada Ltd. Pradaxa. Updated March 23, 2020. 
https://odf-hres.ca/dpd_pm/00055504.PDF 

[6] Apotex Inc. Apo-Warfarin. Updated July 27, 2021. https://pdf-hres.ca/dpd_pm/00062307.PDF 

[7] Bayer Inc. Xarelto. Updated April 17, 2023. https://pdf.hres.ca/dod_pm/00070466.PDF 

[8] Thrombosis Canada. Warfarin: Management of Out-of-Range INRs. Thrombosis Canada. 
https://thrombosiscanada.ca/wp-content/uploads/2021/01/16.-Warfarin-Out-of Range-INR_31July2020.pdf 


The correct answer is: 
PW's dose should be reduced since her weight is under 60 kg 


Which of the following is FALSE regarding post-thrombotic syndrome (PTS)? 


Select one: 
Elastic compression stockings (ECS) can relieve pain and swelling associated with PTS * 
Skin ulceration isa possible sign of PTS * 
PTS is common and affects up to 60% of patients with deep vein thrombosis (DVT) X 


Patients should be instructed to wear elastic = w 
compression stockings (ECS) for at least 2 
years following a DVT to prevent PTS 


Rose Wang (ID:113212) this answer is 
correct. Large trials have not found ECS to be 
an effective measure for preventing PTS. 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To understand common complications of venous thromboembolism (VTE). 


BACKGROUND: 


Post-thrombotic syndrome (PTS) is a common complication of deep vein thrombosis (DVT) occurring in up to 
60% of patients following a DVT. PTS occurs as a result of damage to venous valves and incomplete clearance 
of the thrombus, which leads to increased venous pressure. Symptoms or signs of PTS include chronic leg 
pain, swelling, and skin ulceration. Elastic compression stockings (ECS) can be helpful for managing 
symptoms of PTS, but a large placebo-controlled trial found no benefit of ECS for the prevention of PTS. 


RATIONALE: 
Correct Answer: 


* Patients should be instructed to wear elastic compression stockings (ECS) for at least 2 years 
following a DVT to prevent PTS - Large trials have not found ECS to be an effective measure for 
preventing PTS. 


Incorrect Answers: 


* Elastic compression stockings (ECS) can relieve pain and swelling associated with PTS - ECS are a 
helpful non-pharmacologic measure for managing the symptoms of PTS. 


© Skin ulceration is a possible sign of PTS - Symptoms or signs of PTS include chronic leg pain, 
swelling, and skin ulceration. 


* PTS is common and affects up to 60% of patients with deep vein thrombosis (DVT) - PTS is a 
common complication occurring in up to 60% of patients following a DVT. 


TAKEAWAY/KEY POINTS: 


Elastic compression stockings (ECS) can be helpful for managing symptoms of PTS, but a large placebo- 
controlled trial found no benefit of ECS for the prevention of PTS. 


REFERENCE: 


[1] Post-thrombotic syndrome (PTS). Thrombosis Canada. 
https://thrombosiscanada.ca/hep/practice/clinical_guides?language=en-ca&iguidelD=79 

[2] Kahn SR. The post-thrombotic syndrome. Hematology Am Soc Hematol Educ Program. 2016;2016(1):413- 
418. doi:10.1182/asheducation-2016.1.413 

[B] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Patients should be instructed to wear elastic compression stockings (ECS) for at least 2 
years following a DVT to prevent PTS 


ID: 50953 
Corect 
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P> Is a 64-year-old temale who underwent a total hip replacement (1 HK) today. Her operation was 
uneventful and there were no major concerns after surgery with regards to bleeding. A surgical 
resident is seeking guidance regarding venous thromboembolism (VTE) prophylaxis for PS. The 
resident informs you that PS has an allergy to cephalexin which causes a rash, her platelet count is 
200 x 10°/L (normal: 130 - 380 x 10°/L), her blood pressure is 128/80 mmHg, and her heart rate is 75 
bpm. Her creatinine clearance is 78 mL/min and she has no hepatic impairment. The resident also tells 
you PS takes the following medications: metformin 500 mg BID, rosuvastatin 10 mg daily, ramipril 10 
mg daily, and hydrochlorothiazide 12.5 mg daily. PS smokes 5 cigarettes per day and does not drink 
alcohol. PS is hesitant to administer any injections, lives alone, and would prefer an oral anticoagulant 
option if possible. 


Which of the following would be the most appropriate and effective thromboprophylaxis option for PS? 


Select one: 
Start acetylsalicylic acid (ASA) 81 mg on day 1 post-operatively * 
Start pneumatic compression devices for 2 days post-operatively X 
Start warfarin therapy post-operatively until discharge * 


Start rivaroxaban w 
Baga peas Rose Wang (ID: 113212) this answer is correct. Direct oral anticoagulants 


operavely (eg. rivaroxaban) are recommended pharmacologic options for VIE 
prophylaxis following an orthropedie surgery. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To understand options for thromboprophylaxis in surgical patients 


BACKGROUND: 


Surgery is a risk factor for venous thromboembolism (VTE) and the level of risk depends on the type of 
surgery as well as individual patient factors. Orthopedic surgeries, such as knee or hip replacements, are 
considered high risk 


Pharmacologic options for VTE prophylaxis following an orthopedic surgery include low molecular weight 
heparins (LMWHs) or direct oral anticoagulants (DOACs), Anticoagulant treatment should be continued for 
14-35 days post-operatively, Acetylsalicylic acid (ASA) 81 mg may be considered for extended VTE 
prophylaxis only after completing a 5-day course of rivaroxaban 10 mg daily post-operatively. 


Pharmacologic options for VTE prophylaxis following a non-orthopedic surgery include LMWHs or 
unfractionated heparin (UFH). Less evidence is available for the use of DOACs in this population. VTE 
prophylaxis should be continued at least until discharge. 


Non-pharmacologic options for VTE prophylaxis include graduated compression stockings and intermittent 
pneumatic compression devices, These mechanical options can be considered for use instead of 
pharmacologic options for patients at high risk of bleeding. 


RATIONALE: 
Correct Answer: 


e Start rivaroxaban on day 1 post-operatively - Direct oral anticoagulants (e.g. rivaroxaban) are 
recommended pharmacologic options for VTE prophylaxis following an orthopedic surgery. 


Incorrect Answers: 


* Start acetylsalicylic acid (ASA) 81 mg on day 1 post-operatively - Low-dose ASA may be used for 
extended VTE prophylaxis following a hip replacement, but only after completing a 5-day post- 
operative course of rivaroxaban 10 mg daily. 


* Start pneumatic compression devices for 2 days post-operatively - Mechanical methods of VTE 
prophylaxis (e.g. pneumatic compression devices) are used instead of pharmacologic therapy in 
patients who have had orthopedic surgery only if patients are at high risk of bleeding. 


* Start warfarin therapy post-operatively until discharge - Warfarin is not recommended for VTE 
prophylaxis as it takes 3 - 4 days to reach therapeutic levels. 


TAKEAWAY/KEY POINTS: 


Pharmacologic options for VTE prophylaxis following an orthopedic surgery include low molecular weight 
heparins (LMWHS) or direct oral anticoagulants (DOACs). 


REFERENCE: 


[1] Thrombosis Non-Orthopedic surgery. Thrombosis Canada. 
https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&guidelD=THROMBOPROPHYLAXISAFTERNONORTH 

[2] Thromboprophylaxis: Orthopedic surgery. Thrombosis Canada. 
https://thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&iguidelD =THROMBOPROPHYLAXISAFTERORTHOPE 


The correct answer is: Start rivaroxaban on day 1 post-operatively 


ID: 50945 
Incorrect 


Fag question 


Which of the following statements is correct regarding argatroban therapy? 


Select one: 


Argatroban cannot be used x ; 7 
in patientalpah aceatthine Rose Wang (ID:113212) this answer is incorrect. Argatroban may 


Clearance (CrCl) <30 mL/min be used safely in patients with renal impairment since it is 
eliminated predominantly through the hepatobiliary system. 


Argatroban requires frequent monitoring of anti-Xa levels to ensure efficacy and safety * 


International normalized ratio (INR) will be falsely elevated in patients on both argatrobanand  ¥ 
warfarin 


Argatroban is administered by subcutaneous injection * 


Marks for this submission: 0.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To understand the indication and safety of argatroban therapy in heparin-induced thrombocytopenia (HIT). 


BACKGROUND: 


Heparin-Induced Thrombocytopenia (HIT) is a transient, immune-mediated reaction that may occur following 
exposure to heparins, This reaction presents as a fall in platelets (thrombocytopenia) of >30% from baseline, 
5-10 days after heparin exposure, and often results in venous thromboembolism (VTE). HIT is more likely to 
occur with unfractionated heparin (UFH) than with low molecular weight heparins (LMWH). 


To treat HIT, heparin must be discontinued, and a non-heparin anticoagulant must be initiated. Acute 
anticoagulant options include fondaparinux, argatroban, direct oral anticoagulants (DOACs), bivalirudin, or 
danaparoid. Warfarin should be avoided in the acute stage of HIT treatment since it may further aggravate 
the prothrombotic state. Transition to warfarin may be considered for ongoing anticoagulation once platelet 
counts are greater than 150 x 109/L. 


Argatroban is a direct thrombin inhibitor used for the treatment of HIT. The efficacy and safety of argatroban 
is monitored by maintaining activated partial thromboplastin time (aPTT) at 1.5-3 times the patient's baseline 
value and not exceeding 100 seconds. In contrast to fondaparinux, argatroban does not require adjustments 
for renal impairment. This is because elimination of argatroban occurs mainly through the hepatobiliary 
system. 


If patients on argatroban therapy are transitioned to warfarin for ongoing anticoagulation, it is important to 
note that the concurrent use of argatroban and warfarin results in falsely elevated international normalized 
ratio (INR) values. To account for this, INR should be measured daily while patients are on both argatroban 
and warfarin. When INR is greater than 4, argatroban may be discontinued and a repeat INR should be 
measured in 4-6 hours. If this INR is below target, argatroban should be resumed and this process should be 
repeated until the target INR for warfarin alone is reached. 


RATIONALE: 
Correct Answer: 


© International normalized ratio (INR) will be falsely elevated in patients on both argatroban and 
warfarin - Concurrent use of argatroban and warfarin results in falsely elevated INR values. 


Incorrect Answers: 


* Argatroban cannot be used in patients with creatinine clearance (CrCl) <30 mL/min - Argatroban 
may be used safely in patients with renal impairment since it is eliminated predominantly through the 
hepatobiliary system. 


* Argatroban requires frequent monitoring of anti-Xa levels to ensure efficacy and safety - 
Argatroban requires activated partial thromboplastin time (aPTT) monitoring to maintain aPTT 
between 1.5-3 times the patient's baseline. 


* Argatroban is administered by subcutaneous injection - Argatroban is administered by intravenous 
(IV) infusion, 


TAKEAWAY/KEY POINTS: 
Concurrent use of argatroban and warfarin results in falsely elevated INR values. 
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The correct answer is: International normalized ratio (INR) will be falsely elevated in patients on both 
argatroban and warfarin 
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THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


SV is a 79-year-old female presenting to the emergency department with swelling, tenderness, and 
redness in her right leg. She was recently hospitalized for 3 days due to an episode of severe 
pneumonia. During her time in hospital, she was mostly confined to her bed. SV was discharged 1 day 
ago. She tells you that the swelling in her leg has increased over the past few hours and that she has 
never experienced these symptoms before. An ultrasound and D-dimer test were completed revealing 
a proximal deep vein thrombosis (DVT) in the right leg. SV's current medical conditions include breast 
cancer which was diagnosed 2 months ago for which she is currently undergoing chemotherapy. 
Additionally, SV is taking fenofibrate 200 mg daily for elevated triglycerides and levothyroxine 150 
mcg daily for hypothyroidism. SV has no known medication allergies. A consult for hematology has 
been ordered. 


Which of the following is not a risk factor for SV's DVT? 


Select one: 
Recent hospitalization for pneumonia * 
Chemotherapy ® 
Recent breast cancer diagnosis % 
Hypothyroidism v 


Rose Wang (ID: 113212) this answer is correct. Hypothyroidism is not 
associated with an increased risk of thromboembolism. 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To identify risk factors for the development of venous thromboembolism (VTE). 


BACKGROUND: 


VTE (DVT and PE) is often caused by identifiable risk factors. These risk factors typically fall into one of three 
categories that comprise Virchow's triad. These categories are venous stasis, vascular injury, and 
hypercoagulability. Risk factors for VTE may also be categorized as acquired or inherited. 


Acquired risk factors for VTE include: 
e Recent major surgery 


Recent hospitalization (<3 months) 


Trauma 


Immobilization for >48 hours 


Recent malignancy (<3 months) 


Pregnancy 


Prior thrombotic event (highest risk <180 days since prior event) 


Older age 


Smoking 
Obesity 


Inherited risk factors for VTE include: 
e Family history 


* Thrombophilias (e.g. factor V leiden mutation, protein C or S deficiency, prothrombin gene mutation) 


Several medications may also increase the risk of VTE. These include estrogens (e.g. hormonal contraceptives, 
hormone replacement therapy), selective estrogen receptor modulators (e.g, tamoxifen, raloxifene), heparin 
(heparin-induced thrombocytopenia) and chemotherapy agents. Cancer may increase VTE risk by inducing a 
hypercoagulable state. The location and stage of the cancer impacts a patient's risk for VTE, as well as factors 
related to cancer treatment such as hospitalization, chemotherapy, use of venous catheters, radiation, and 
surgery. Chemotherapy agents are thought to increase VTE risk by causing damage to the vascular 
endothelium, influencing levels of endogenous anticoagulants and procoagulants, and activating platelets. 


RATIONALE: 
Correct Answer: 


+ Hypothyroidism - Hypothyroidism is not associated with an increased risk of thromboembolism. 


Question #: 10 


1D: 50837 
Corect 


P Flag 


Send Feedback 


Incorrect Answers: 


* Recent hospitalization for pneumonia - Hospitalization for an acute illness and SV's immobility while 
in hospital are risk factors for thromboembolism 


e Chemotherapy - Chemotherapy is associated with an increased risk for thromboembolism 


e Recent breast cancer diagnosis - Patients with cancer are at an increased risk for thromboembolism. 


TAKEAWAY/KEY POINTS: 


Risk factors for VTE typically fall into the three categories of Virchow’s triad: venous stasis, vascular injury, and 
hypercoagulability. Medications that may increase VTE risk include estrogens, selective estrogen receptor 
modulators, heparin, and chemotherapy agents. 
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The correct answer is: Hypothyroidism 


Which of the following is the most appropriate choice of initial therapy for SV? 


Select one: 
Clopidogrel% 
Warfarin * 

E rin w 
Herdi Rose Wang (ID:113212) this answer is correct. A low molecular weight heparin 


(LMIVH), such as enoxaparin, is an appropriate choice of initial therapy for deep 
vein thrombosis (DVT) due to its quick onset of action. 


Tenecteplase % 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To determine appropriate initial drug therapy for deep vein thrombosis (DVT) treatment. 


BACKGROUND: 


Initial treatment options for venous thromboembolism (VTE) must provide an immediate anticoagulant 
effect. Parenteral anticoagulant options include low molecular weight heparins (LMWHs), unfractionated 
heparin (UFH), and fondaparinux. Oral anticoagulants with a quick onset of action include rivaroxaban or 
apixaban. Warfarin alone is not an appropriate choice for initial VTE treatment due its slow onset of action. 
Warfarin must be initiated concurrently with a parenteral anticoagulant for at least 5 days and until 
international normalized ratio (INR) is at least 2 for a minimum of 2 days consecutively. Edoxaban and 
dabigatran are effective options for ongoing treatment, but require 5-10 days of treatment with a parenteral 
anticoagulant (e.g. LMWH) prior to initiation. 


LMWH is preferred to UFH for most patients due to its more predictable anticoagulant effect, lack of 
frequent lab monitoring, lower risk of bleeding, and lower risk of heparin induced thrombocytopenia (HIT). 


RATIONALE: 


Correct Answer: 


oxaparin - A low molecular weight heparin (LMWH), such as enoxaparin, is an appropriate choice of 
itial therapy for deep vein thrombosis (DVT) due to its quick onset of action. 


Incorrect Answers: 


* Clopidogrel - Clopidogrel is an antiplatelet, not an anticoagulant, and is not indicated for the 
treatment of deep vein thrombosis (DVT). 


e Warfarin - Warfarin does not provide an immediate anticoagulation effect. Therefore, it is not an 
appropriate choice of initial therapy for a patient with deep vein thrombosis (DVT). 


e Tenecteplase - Tenecteplase is an antithrombotic and not appropriate for the treatment of deep vein 
thrombosis (DVT). 


TAKEAWAY/KEY POINTS: 

Initial treatment options for VTE must have a quick onset of action. These options indude fondaparinux, 
LMWH, UFH, rivaroxaban, or apixaban. 

REFERENCE: 
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[2] Stevens S, Woller SC, Kreuziger LB, et.al. Antithrombotic Therapy for VTE Disease: Second Update of the 
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The correct answer is: Enoxaparin 
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